ABSTRACT A new data set on job related mortality within 347 3 digit occupations is merged with two national probability samples of United States workers to assess which groups are in hazardous and which in safe jobs. Logistic regressions are fitted to the two samples and the following covariates are assumed to explain employment in a hazardous job: age, race, gender, schooling, region, and marital status. Results from both samples are remarkably similar. Odds ratios for non-whites versus whites are roughly 1.2/1; for high school dropouts versus people with some college education roughly 2.2/1; and for men versus women roughly 5.0/1.
Injuries are the leading cause of death in the United States from the first year of life to age 44.' Accidents are second only to diseases of the circulatory system in total medical economic cost to the United States, accounting for roughly 14% of total costs.2 Yet with the exception ofa few studies on vehicular deaths, fatal accidents have received little attention by epidemiologists. The gap in our knowledge is especially great as it pertains to job related deaths. The Bureau of Labor Statistics (BLS) estimates that 13 000-15 000job related deaths occur each year.3 Our understanding of the various groups in society who suffer this toll is extremely limited, however. Casual empiricism suggests that men and blacks suffer a disproportionate share of the deaths but no evidence exists in print to verify these speculations. The present study uses a new and unique set of data on occupational mortality to answer the following questions: (1) What groups of workers are at greater risk? and (2) How much greater is the risk because of the jobs they hold? Relative risks for the various groupsfor example, non-whites versus whites, men versus women, will be calculated using coefficient estimates from logistic regression equations. Tables 1 and 2 present estimates of the annual probability ofjob related death for the 20 jobs with the highest death rates. Table 1 provides the numbers for  blue collar and service workers and table 2 Meatcutters and butchers' manufacturing 9 65 0-00013846 *To provide easier interpretation, multiply each probability ofdeath by 10 000. The number for asbestos workers thus becomes 7-8 out of 10 000 which means roughly 8 of 10 000 asbestos workers die during the year as result ofjob hazards. nec = Not elsewhere classified. Ticket, stations and express agents 3 81 0-00003704 *To provide easier interpretation, multiply each probability by 10 000. The number for pilots thus becomes 9 7 which means roughly 10 out of 10 000 pilots die during the year as a result ofjob hazards. nec = Not elsewhere classified.
One anecdotal and three systematic tests were conducted on the data to determine their reliability. In the anecdotal test the 20 highest mortality jobs in Britain were compared with those in tables 1 and 2. Marin and Psacharopoulos recently published data from Britain on occupational mortality.9 Unfortunately, most of the definitions of occupations differ across the Atlantic. Nevertheles, with the exception of fishing, every occupation in Marin and Psacharopoulos's "top 20" which has an identical United States definition is in the "top 20" in tables I and 2. Thus linesmen, pilots, coal operatives, construction workers, and firefighters are high on both lists.
Anecdotal data are never very convincing, however. Three more systematic attempts to verify the reliability of the data were conducted using the University of Michigan's Quality of Employment Survey for 1972-3 (QES). The QES was constructed from a national probability sample. Roughly 1500 subjects aged 16 and over who were working for pay for 20 or more hours a week were interviewed in 1972-3. Many questions were asked concerning the respondent's job. Each respondent was asked, for example, to identify his or her 3 digit occupation. The QES has been widely used by social science researchers (see, for example, Leigh and Folsom."') OCCDTH numbers were assigned to each individual depending on the person's 3 digit occupation. The OCCDTH numbers so assigned are then used in the subsequent analysis.
For purposes of measuring the reliability of the 347 occupational death rates in complete versions of tables I and 2, three questions asked by QES investigators appear especially useful. The first deals with absenteeism. The respondents were asked whether they had been absent from work during the past two weeks. A large share, if not most, of these absences were due to respondents' medical problems. In an investigation of the determinants of absenteeism Allen found that a regressor (or covariate) which had one of the largest t statistics was the variable measuring the accident rate in the individual's industry." Thus is appears that hazardous conditions should be associated with absenteeism.
Six regressions were run with the absenteeism variable on the left hand side and the probability of fatality numbers in tables 1 and 2 (OCCDTH) on the right hand side together with a variety of control variables such as age, race, sex, and years of schooling. Each regression attempted produced a large positive estimated coefficient on OCCDTH with a t, typically, well over 2. The first column of Odds ratios of work related deaths in United States work account of truncation, does not suffer from heteroskedasticity. Logistic is efficient whereas multiple regression is not for variables such as OCCDTH.
The logistic may be written as follows:
where p is the probability of job related death, a is a constant term, X is a vector of independent variables, ,3 is a coefficient vector, and i is an index for each person. The SAS maximum likelihood routine which is relied on in this study iterates on various estimates of a and ,B to maximise the likelihood function. The fact that the probability will sometimes be zero does not create any problems for the maximum likelihood routine since the computer merely maximises a function for & and f (the estimates of a and 1l) rather than solves "closed form" equations which would be required for the multiple regression approximation to the logistic. The multiple regression approximation to the logistic in which the logs-of-the-odds is regressed on the independent variables is inappropriate here since the log of zero is undefined. Odds ratios will be calculated using the estimated coefficients from the multiple logistic equations as explained below. southern residence. If a "south" dummy variable were added to the equation perfect multicollinearity would result and the equation could not be estimated (see '6, chapter 13) . No region variable achieves significance, however. Finally, marital status apparently has no effect on holding a hazardous or safe job, other things being equal.
Results
The advantage of logistic regression is that it allows a straightforward calculation of relative risks while simultaneously holding constant many other factors influencing who is employed in a hazardous or safe job. Direct adjustment may also produce relative risks, but direct adjustment, which does not rely on a model, can rarely adjust for more than three factors. '7 Logistic adjustment, on the other hand, may account for many more independent variables simultaneously.'7 For a recent example of the procedure involving the relative risks of different age groups and obesity for abnormal Finally, a race disparity is also apparent. Nonwhites are employed in jobs which are, on average, 20% more hazardous than the jobs held by whites, other things being equal.
Conclusion
No published account of exposure to job related fatal hazards for various groups of workers exists in the United States. The purpose of this study was to take a small step toward eliminating this gap in our knowledge. New data on occupational mortality was combined with information from two large national United States samples of workers to assess which The results from the data sets were remarkably similar. As expected, individuals with more education, whites, and women hold a disproportionate number of safe jobs. The gender disparity was particularly striking, with men being employed in jobs which were, on average, five times as dangerous as jobs held by women. to classify the nature of the injury or illness, the part of body affected, the source of the injury or illness, and the type of accident or exposure; and (4) a newly developed classification, the associated object or substance, which provides additional information about the factors associated with the injury or illness.
Appendix
By applying the percentage distributions of the SDS data to annual survey data, it is possible to arrive at estimated numbers of injuries and illnesses on a national basis by various characteristics. Despite differences in the number of cases among states, the percentage distributions of injuries and illnesses are relatively consistent across the states-patterns that have been observed in several consecutive years of data from about 30 states. Observations, statistical tests, and the geographical and industrial diversity of the states support the hypothesis that these data are representative of the national experience. An example of how SDS data may be used in conjunction with the annual survey data follows: in 1979, disabling injuries or illnesses affecting the back accounted for 22-5% of all cases in the SDS program; the total number of lost workday injuries or illnesses collected through the annual survey was about 2-8m, resulting in a national estimate of 630 000 disabling back injuries for the year (22 5% x 2-8m).
